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(54) ELECTRICALLY CONDUCTIVE RESIN COMPOSITION AND ITS MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide electrically conductive resin compositions having a low 
specific gravity which can give molded articles having high electrical conductivity, mechanical 
properties (particularly impact strength, rigidity and the like), and quality of external appearance 
and excellent in moldability (flowability in molding and the like), and molded articles obtained by 
molding the resin compositions. 

SOLUTION: The electrically conductive resin compositions comprising [A] a simple substance 
substantially consisting of a carbon element, [B] a metal element, and [C] a resin as the 
constituting elements have 20-10,000 ^ig/g, measured by the ICP emission spectrochemical 
analysis or the atomic absorption spectrochemical analysis, of constituting element [B], and the 
molded articles are obtained by molding the resin compositions. 
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^ h y >? A*55g®4^^tcSn*fc»JlF$ s 
/c, ^*>ST^^y±^JSiO-C{i, 7n->^A, 

A#0£kl>„ 

[0 047 ] £/c. a^S&JSi b-Cti. ftB&Rt' 3 
B, 4B, 5 B)^5cS-C*o-CfeJ;t,^ -hie©®g£:Jl 

*3B. 4B, 5 Bm7mt)mtift.i&mttfimMki:ft 

bwcfi-jx^r^ii}^ *©y*^XAB7JW y£ 

j%z.z>tiz. ±m<Dm&<&m. 3B. 4b, sb 
^tm*mnmm [ADic^^^-^u-hL. 

SE [A] g#©igmttla)±{Cg^LTl,>.5t ifc^t?, 
fi3^^ [A] ©^M©iSS®ia/i:W/fWtc-f>*-*U 

-h>ti»5«^t«>. [a] ffl±<Dmmm 

[ 0 0 4 8 ] frti>Z>&&&m± UT«. ^^>, SJc, 
C^>. S/cSB^TCSgtLTttT^S-'iJA. 4BSot^ 

[0049] *>*^^iS7c^«, m*.ii£M (^S*S^ 

■? a, sftte'jcjRT^^-^A. *bk. y>m, 
**>m. ;ws.?>m. zf-Toym. *isji>m. 

tt< t l®©?K^«:j:'5ie^-3n'rt,>?.ci[)Aii[f *o 

[005 0] 1fK7;U#y^$/d*7JU:*7y±!(g&M 
«. iSfb^JIS. 7-^-fb^JS. MfiBS£J£lStt±-©J|5J3Uc 
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£tci*®f$.wm [ a] ©fcyyuaic-o*-*? 

B, 4 B , bBWbm\t, £m&td,Z£M-&& J^UV 

[0 05 1 ] tt(C*||. &JI^££/ctt#jg{b£«;l^ 

£©£S©3I£R*4 4C4**T?**. ^(Dtti-Cfeiitt 
tt^8&«©Bfe6. %W«fcJ:C//$/c{*7 u-i>Vtx 

tt». WttttB-. mR». jtftSfta. ^aJHffi 

»&4*©flE*©M£tt*4*C4*i-C*4!&». 

«», fttttwwitt#^a*. finx^xFtti 

StlSkOTtefcC^. 1 Mm~3mmT*5Ci;*JJT 

±L<. 3 0 0 (im-CifeSCiWctWt 

<. 5 iim~3 0 0 MmT*&C£*«f${Cj?*(A». bu 20 

*4>fr< 4 4.50 OfflJfeLhOfcOO^tfttWra^f 
[0 05 2 ] CH6#I, &K^£*fcS3:^15<b^*J© 

;k FS/U&4') . ®5$-*>l£5JS©aJS?&. 

@ft©M7cfe &4ba^<ift**ft4ttt©f!i#jB& 

^JS-SHIS;. T-?n,iSM&. TV-? 4 

&©«#£*>■&& £©ffi*©^rtt«c j: orsiiss 

«BIW*. ^fc#S©&»S^*&6tl£*fBi£&i* 

[ 0 0 5 3 1 wtc. *9m<D9®sm cc ] t&mrc 

*>>5. SftBJffltt. *MWI»©£%&rfeflefl3T*«:4j&J 40 

<5©ftS£&> ^ttf*. *J<fctf. 2«^W±^U>Kb 
[0 0 54] fffiXi?^ [ C ] 4 l/TB. W«ttK@ 

n. ffiStt©*c»-yuxiesi$^»«iBfi!Hg36JBitta 

£U-F. M# y xxrJVf y i^fJi/^. »J< y so 
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x*u>. #>;^atfUk #y y^u^^o^ry^-u 

F\ #'j7sii/>x-f*. iP'Nsh, i^yrsF 
-fsF*. d*yx— y-ju-f s f, ^yxw>, ?py.t— 
•fjL-^ji/*> s 4«y x-y-jt/ir F>. ^'ix-y-ibx- 

*i6 ©#*£#. Ja«fcu t 2aa«±^u>FL 
*awnufc«ret?ftoTfej:fc>. [c] tut. 

.-U>x-?\rt/tunL #V7SFiUI. iJfJx^f;!/jfl 

Hit < teffi&mmfrhmzfth'ptz < 4 ^ 1 a©^ 
TQaie«jB*««fc»)»aELi». 

[0055] *lfiiW«c*jW4rftWffi14«Bi4 l/ttt, *s 
©^*t*:a?8©«!l**«^:IRK:jWffl-r#S*B^*i^i». 

n. waiSEttfckgft **>©©. «B*ttaf>Viifi>fc*. 
iSi^ais«r^4fc»tc^s&s©flnaai3R [a] 

[B] [A] iflMT4Ci«:i9, «}fi)cS 

5R [A] ©iftMl*fiigfi-*c:4#-c*. ±ie©fiSJfJtt 
©raH4^:*i«:?s:»r •& c t*«-c*s*ewca < > r» x 

[0 056 ] MIB*Sl4ttfJ|g4 LTtt. X f- U>3R«f 
-y-JM(M8©5l>tt< 4fe iaffl*!ffi^Siar t*i 
[0 05 7 ] *»*»«^^U>3ft»J|i4tt % X^U>*$«k 

-rsfe©r 

[005 8] *>*i-2,X9 : -U>ISt»flt4b-C« > X^U> 
^ (^) =fA«ft^^U> (*) S^^t/ 

itxj^mtj:© 1 as/c«2aJM±4-en<i:fta-^ 
ojeg^»fi*© 1 a* /ctt 2 mizi±z#m£ vft&ms 

tt*«W6n*. =fA^{b^?U> (ft) l^iLt 

2a«ji*i'-5'7 n^i/fcrfAai{ty77 fs^i*, 

^A«lt^{C7?#^tx;HS#Sf*© 1 a*fc»2a 
!JLh4*n4*a*Plffift*«»© 1 ®3S/ci*2 ffi«_h 
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coo59] ±uz%&mt--)i>jhmm&t&m&«jmrj: 

[0 06 0 ] ±ffi=f Atf»£f*& OTB. ^$yi>d 
A. X*b> • x^ftS-^ffcd'A (S BR) . T 

? y nx b *)fl> • ■7$i/x.y&net&3& (NBR) 
i-©^j.>^rfA. ^vri' y;i/it:/?;i>&£*©7i' y 

7cftS£f*=fA (EPDM) %£CD^y*U7 -f >^rf 
AWf^ti, y^t^x^. X.*\s1>-Zf 

ufc'U> -.^S:^x>H7n^S^^A (EPDM) 

[0 06 1 ] *^{C*SC^-CW* bt>X^U>J?ytfBg<t 

urn. ps (*yx?-u>) t£©x u 

HIPS (l&flSSStf yx*b>) l£©=rA3StftX*U> 

AS (7i";a-ht;;i,/x^v>^iA 
tt) ^©X^U AES <rf ya-wj 

>£*£<*) . abs (7^;a^h'J*/^^i> 

/XfUyftt^:) . MBS ( J £ ? 'J ^/ 
^^x^/X^U^ftJ^tt) v ASA (Tf'JBi 

h y ;i,/x ^ u >/t * y ;i/=fA^st^*) tj:£<o^& 
wt (ft) i^fw^h, «c*.rfe#icps (* 

AS (7i"JO- 

F y;k/*^u>fts^#) 

abs (r * y a- i- ';v/i'^>/^fv>*i 
^ffc) , asa (r^ y b y )i/x?i<is/Ti> y 

[0 0 6 2 ] *»*»4#U - nwmib-ctt. 7? 

&ter.w? x > - jujm t-^j it^^ifc x 

Srt* 1 0000-1 0 00000 ©SoB©??^*^* 
?c«r3*y h#JBB#^W r <=>ft-5>. 

[0 06 3 ] CC-CO^-lffi^^^-^'ft^Om^ 
0DiUrW, 2, 2 - ex (4 - fc FO=f->7x-Jl') 
•7*cm->. 2, 2~ex (4-fc Fa*i/-3, 

l. 1 -ex (4-fc Fo+->7 
;l/) 2. (4 -t Fa + '>7i^) 

2, 2 (4-tFP+'>-3, 5 -V>1 

x--;l/) 2, 2-fc'X (4-fc 

5 yx?A7i-ji-) 7"a/>*>, 2, 2 -ex (4- 

5 -*sx.*)\,-? x — Jl/) :/a./0, 

l, i -ex (4-t Fati/7x-JH ->#a^*-y 
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1 xx;u- l , l -ex (4-t Kn+i/ 
[0 064] #»*>£«Ky 7 *^-U>x-r-;Hfil»Bti L, 

-cis, ^p*jtA>t, 3 o-c-ciijSL/fcH^nte^ 

0. 0 1-0. 8d 1 /»©«-£<*#*?£ L<ffit>P>n 
5. ^<*e*HC«. ^'J (2. 8-J>j**>V-1. 4-7 

xxu>) x-t^k 2, e-yy^sz-v 

2, 4. 6 - h yy xy-jU^S-^($. 2. 6- 
10 y>^7 I 7-V2, 3. 6 - F i;af^sy- 

[0 06 5] cn*D^att«iJiiW2aJW±?:Wfflurfe 

<fc<. fttt&KW:. ABSt»Bg£?cW:ASA«flB£fcW: 
ASWi^U*-iK*- F«fflg<h©ifa^fr#. #y 
7x-lx>i-r;H»fll<!:PSlStfl8Sfc{SH [PSW 
£©«#£*>£. ^y*;-**- V-^BfiP S#iflB*fc 
«H I P SmX5t<D&fr<&t>i£i3: £'©#)**? * L < 

[ o o 6 e ] -eco^o^ix. w*«i*3g a , Mx. m 

JIB. *fett2«SW±tD^att«lit*WffiLfcfeOCD- 
(jfitt. «BiJj£#©7 0SS%JirF. U< «6 0 

ttHStuct*. «jttt#yr5 fwhi. #yxxf;n» 

IB. *i;7x^V>X*7 ^ F#JBB. :J<')tU7^>f 

- b ^flWS fcBjP y * - # * - HSflg t A B S fSJflll 
£(DM^fc>-tf^yt«#y h«)5g<fcASAit» 

/*/d*^yx^u>f-u-7^u- h £©^a^fci±. 
A B Sffiffi t +■ A o > 6 *s iC^/Sfcliy- A a > 6 6 *s 

#y#-*K*- hflan£7">f P>6*5<fc^/*/cti 

^>TP>6 6£©#l^#fcii-. >J?y*-sK*-HMIB* 
fc«^<y*-^^- h^flg£ABS«HB£CDiiil*^to1± 
*fcttiI*y*-#*- hffifltiAS AtSBI 

-'i'^J1it7"'i'a>6*j<i:iy!/*/c«7">('o>6 6 £<d*i 
40 *y 7sxu>x-r-;HSflgiSesi4ttilB£ 

[0067] i®S1x1SfJi4^ b/c«^K: t . m 

&&tpV<Dm$g8R [A] . [ B ] ©Eft £#f5l£|Sj± 

£. ^mix«iigjfiJS^*^ff6n4fiX^WM©fE^-s^ 
jfflx©[Sj±?:^K-r.5ct*iT§^ 1> mnmm&mmt 

t>TB, *V75 KtBflB. ^yxx^u^Bg. *y?x 
-U>X^7^ K^BB. !i<yx^U>^Bg. jffy^-1^7 

■< >®m, mk&mmwpts: <tt>i mm&m&znx 

so fflirfej:<, #yrs KWflgiMattW 
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[ 0 0 6 8 ] ft*. *mfc*»«iKJM£WJI£U:, & 

a. ttfttfyxaT-*?* F. »ft#y#-jK*-~K 
M^yxxtiK fKasj<y xx?*?; F&<5f#w* 
fa:. M^^yxxr-iu*5*if6ns. 
X . <ft «c#* o < ttMftSS [A] £ ©I? ffi&«Ff4©B 
. WK WflISc* >J7S K«J»tt. 1 5 0 'C«±©SS! 

^^>46, t-fa>610, ^-fci>612. ?--f 
n>9T. y-^P>66/6T. t^n>6T/6. y- 
-<P>6 1/6. y--fP>6 6/6T. y--fP>66/ 
6 1. t>fP>12/6T. :MD>6 6/6 T/6 
I. t-fa^6T/6 U t^o>6T/M5T. 
P>XD6. *£CFCft6CDa64lQc<r>bftSdtta£ 

[0 07 0 ] »tt (#tcBf»Stf£) tt&o&stt 
iator. i&7k-?i,ji,ms;i:fc£.?>w@L'&*i>y lis 

*>^Si&f$. x?u>/ri7 yji/ffijx?-^^^, 

X ^ U >/ j< 2 >r y A|<f y y jU£*£#, x u > 
/PSSexA/^ t> ^ y ;ugg^ y S^l^tfi^ffrteJcac 
x^ b>/yp fu> - g -jtefcv U -f 
ABS&iwu7^^^ ^yx^^ju^y 

[0 0 7 1 ] Cftf>©^yT5 K«IB©S^flKCWLT: 

©iifES&f£K:&ft.5&©#sj: < , JSS^ffl^et 77 r *s 1 . 
5-2. 7©«HTr*S#yT5 K*Jffi*s#*0t». rj 

[A] . [B] ©^#tHL^*i^il>, ^ffi^ttt^li 
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L<U\,k £K>#f£L<tev rifil. 8-2. 6©ifi|ffi 
t?&0> Mit£?$b< &*t? r*>*2~2. 5©I5H-C*5 
tf'JTS K$fl§TNfe£„ vr&2. 1~2. 4©«5HT 
***yr5F»JM**4»)toW»*U». CCT, Ifc® 
*B*t*5«77 r {*. 9 8 %mMX-temmt& lg/100 
m I tc& £ J; 5 ccftfr Lftifft. 2 5 ^©tliBMrtT?* * 
f* "7* F«5*H-catTatt*a!l5EL. 9 8 yoTHmtztt? 

[0 07 2] ^Tffifflt5#-;7s Fmmtum 
io ic^mtt-bcDHsTix. y-fp>6. t^a>6B, y- 

j; v/ «> l < y r 2 vmwvmtf *> n 

[0 07 3] CCTfti^yTU-iB, 

MtOiLTtt. t^d>XD6, y-WP>6T/6 
20 I. *fc«y--TP>6 6/6 [ /6n^y v-, fej;yr 

tt. U>J?T5 F4T^hf>»tca|8S^(* 

■C*Sd<'J J$*rW) U>Ti?/<5 F*^tfe><lS. 
[0 0 74] *JWri3IIt4 ^ 'J T S Fttfflii LT i 
0 *>WWffl«f Uttt. y ^ P > 6 fc^CO*/* fc« 

#yy$r*->y u^r^<5 F*!ftf?,n5„ ^^p> 

[0075] ^{cy-^p^e^i'^sij^^yrs f^ 
1 )Ts.h'ffimtzmm?z>m&. zvm&itmte. ,^y 

T 5 F«fJ}|:£fi£ 1 0 0fiS%i L-ftifcg^. nWtoHV 
T 5 F*HI*«1 0~1 OOItyoTftStiWJO 
<, J; p 5Sf*l/<«fl§)»]^^yT5 F«fl§*53 0~1 0 

omm%. micit?* l < imsfim* y r 2 F«ii*i6 0 

i'©^6*)#t£©7 f 7 > ^ ©i tl/cM^^ 6 ft ft t > © 

[0 0 7 6] flia^^ y r 5 fwji£ &#ftg4r# y r 

5 F££#/8-r£<gfflT£t§£-. ^ne.©il^m£:|i8 

^BJ©3***+^(c^3aiTS/cfe5?S *7*c. -etv 

fi£^^+^{CtBjg3^*fc»(c. 2«ifipffitS£/8t,>TiH 
so ^•r^a5rffjmT€.©*W*L^„ ftfc. MI»Bg©il 



(11) 
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£tC*it»T, *«SX [A] . [B] «rg)B$«:ig^?n 

[0077] ^m^<Dmmmfmmncit, %<dbm 

JCJKD-C. 3£«*t. $f$£i) (WAtt, .;>j^ (*?*b< 

(»* b < Wt#y*;l/#V^a*lf 10 
<«*0< ttPTFE) . . flft. & 

w. two. ttsm fg^ftm. {^ia 

fcfW#. it A,*, **y>tt<£r) , p]ass>j (fljiltiy 
[0 07 8] CC-CC»9*SIW&tt. *^6flWM£ («Jt 

asiasut. arc?*, ffflt. mmssm, mm&m, mm 

S. 32rte&£'<E>tlJ8K>, F *ffeBJ?(D 

*;ui>. *r*y>, -fey-y^K ^<>h?-YK 
mm, *7xt-x, ^5X7i--?, i3z>7^j9u 

-yx*^ <r*5c. =^tc) . am*. 
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[0 07 9] &ffi£Bft||r&jfifti 
S*SL.-r*^T*>, *S«HBt?fe«fcW>. &ffife&ffl|&ly'C 

»«ofc*«c s *iif+t/*« 
mm, T5F3RHW. r^'MjRiwB, 7x;-jh 

*ffi»B«h:Slifi*MI#t»Stiri»*©36iJ:c». 

aw«t£ i o osagp^o o . i~io mmsmm 

0<, 0. 5~5MMHWJ:r)W*Hr». 
[008 0] *fc, *»*53te»W»^tt. KWkAiJtcj: 
"3»«3tiri»rfej:t»u. WttfUtijK:j:D««fbdti 

>X»ft £ K J: 05t«tt^c i**^iiffcS /c«#(Sftb^ 

». #yypb-u>fc ^yr-fe*-;v«fli. 

[ 0 0 8 1 ] ^fe. ^BJ©«Stt«flgffi^fc±fS5t 

JgfflfiJSBj 4 BJ8 1 K F 9 Y 7" u > F . SMKT £ (c J: o 

»IIBoa#^cc^iOjBdL/r*ji»-c 

[0 0 8 2] Jfcfc. ^Ai»o9«(!MlfJIBtEJ^Mv«ffi(,>T 

0. R1MBJ9K. SCRIMPlSJBfii'), 7 -t > 
BMC. SMC. ^*>/^^;l/^- F. ■7V7l>-!? (X 
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h9>Ktt, s>-Kt£ ^-tWj:4-> . ^u* F&4 

[0 08 3] ^Hjc^tt^^^L^^^-j-^ 

>F. ^-K0l*m*»O»«*Wlyrt»*j« 
[A] 4 LTftSllfeHteJli^fcif*, nsBtttrs 

c o o a 4 ] »*tKjm*tfta3tift*ft. ma. 

( 1 ) iMt©xvjl<i? 3 >. •y-^'<>i?a>, 20 

ssiMtsstsm ( 2 > mwsttts zz&mm 

<3) *RWJra*#wBlvfc*a**v 

'Ff^ffi^. «WR«ita*5i*ifi*<t3i«i&. tug 

& 4*©&J&#*^g$ S^nS, ft 4'©^*§:fr&£;Fijfl§ 

*^^fSsBe^r-2.fca>tc«, ±ia (3) ictatg© 
da*ffi*m»*c4**f*iyt». (ml. £©&»#& 
ftw^-r z>w&. mxMmvm&* raga^ «>©■?& 30 

as* rata < . imttPXDm^fjzm&ifimmuc <^t 

C0 0 8 5 } ^SKSRttll^a-f--/ Zs?ZtiZ>m 

^> < t i>mmmsiir> *> & *>&b± . 4>& < 4 

ia>. i!?riB&?its©^IS*«-r 

tt0E**r*ttj|8 («T. MSKlS?Jig4sa-f > r^«>£ 
«<*n« ^*«K$S4<SttStt«t<t©«^^ff^C/fc« 40 

•r^fijyg^4L.rfflt.^(D^ > ^^©^MiSrSAi® 

[0 0 8 6 J 4 tt. «fcg2^S#£a> 

«ffi4iBi- (f§]-©*§^ rffi»BC«|gj 4©«*Ht>F 
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i'^iy-jl,, 7x.=..rt,:7x,/-.>K t?h-J^ 

<4fel«gf. 6L<tt*ft6*«»|I{KfflUft:*>©4> 
«fflrSC4*S"C#.5„ 

[008 7) *mo*«1MM*ttU0«Hc T jfflB 

F4fcfc, buM©* F 7>F\ 7~~~? , is— h<D\.*iTtiip 

fct©=£|g^ 0 Sfc, 4>fc < 4 *>fi&£S?3S [A] . 
[ B ] 4 *&»ftE&^Wffi*Jtisfc^ [ C ] ft 4-C 

^u^xsn^u, h4. mmm [a] , [b] 

4*d4«tl^U9 h (W^ffUKtESiR [CJ ©*) 4 
* F 5 V ^ U> K-T 4 C 4 (C J: r{# ^nfe fc© 

[0 08 8] #&WTm>€>ft£-^U? F*^L,T^C 

[A] 4LT^iSS««:Mc 1 / c tS^ > f&M&cpcD&gSffi 
«©ft3?:g<-rSC4*s^j-cS>5*J. -e©fc^c« 

TOte-N &&mm^ v ■> f ©j^ss^ 4 a c 4 $ 

^F^>F\ ^-h4TO«8fUHK#i. S^|6] 

»CE?»[Slifca»fefer AS fc©*W»t-rs C 4(c «fc 0 , 

ns„ -^uv Fccfcur, mmmm^m^cfmmm-c 

AS4«. ^1/7 F^Jctt-^U? FrtSB-C^cfj-^^3 
*H^{C^Sn%t>C4-CAS. -€-©^S<fc0fe^[C^ 

F^S©5 0%WT©S3©B?mi^©^WS*5 3 OS 
S%«T t<i*2 0 St%«T) T*SC 4 Wt 
&L\,\ fa ^.Uy F^rfi4«-<.Uy Fcfi©^kUQftig 



(13) 
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[0 08 9] *yt. s«£*t-t u f- i-enjy^o-^u » 

{CSIftMI-^u-y hfc:^£4a-5„ K-7-f:/b> K-f-SBf© 

ffitett&tismmtei:) % i o omfi%io/ctft^ 
u ? h *ra^ji«-ca6 5 saaiNbP 5 0 ms%m± t 

SUMS'* ©Jfc® £ i &3&S£-h»fc:|fe3tb K < t> 
/e&iffg b < J: K>ft£ b < W7 OMJ-SfeU;-?* 

1 0 0 9 0 ] ^fig-em* e>n ssm^ u,h<D^u 

» hS3£bTtt, 2-2 emmroiaHT^Si, fitM 

&<p<D&tmwmm:2 *g<tsc £#s-c$ s/c»sf * b 

l- 3 . J:"D*ff*L<«4~l 5mm(D«5H-C*f3, Kfc# 20 
$ b < « 5 ~ 1 0 mm<DffiBT-#> 3„ -€-©12^ 
«tt»«CWBI3n«rl>39«. ¥$ic#j&gsfc [A] £bT& 

**a^*Mt>/c«^. &hmi&&m [c] 

*. «ffigS[A], [B ]£*£*«:< rfcil^U 



©**, £*tt*flKT£c£aJr*£/ci!W£b<,>. s 

W»*Ktt, il>a<4fe»Jlt. MflBPItt 

£. ^tf>ffi«i&8fJIi£ b-C_fcHi©7 x ^-;u*«Hg«c J: 

JdBtMMciiivc. fi^mim. (#{c^S, 

ca] £ vxuzmmmzm^tcm-i;. f$B&*p<D&mm 

9m**sA b& % ^^(cril rt^ 

tf, WBE*J{St»«£, S*fcBii££*SjIt>t;t£\ ^5";^- 
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ffit>«£'. fi^o a n*©^ia6«l©S3^S< teZ&faifi 
**fc»»*Lt». fcicfiEIWttt. ftMMloftlfcTOl 

<. JlftftCCU: 1-2. 2©SSB#$?*bt,>„ £32«:^ 

5 « £\ mB&'p<DmmmM<Dg: < & s^fa*** 

S/c&£f$bl,>„ 

[0 09 2] tt&OtiUgft&tc J: »)f#?>nfc*^©^ 

#tc«}^55R [a] £ LxBtmsmzm^tcw 
°- ^ft+fcsan4&3RtiiNi©*6s* 1 0 011% 

£TS£. ^<ii^0311%*l'vl 5mmOffi 

B©^g£W*£$1It4, (mem®® 

?ISg^JKAj:£') ec*o<«n*«:a>»*u>. £1 
»*l/<tt. i!>ft< £fc^©5afi%75Jl-l Omm© 
4BK©»*tS**-r^tl^-C$, 0 , -jgftf * L < «4>& 

< £ fc*© 5SS%*s 1 ~ 7 mm©S5H©«R*S5*Wr 
■StS^-C*5. £0fcWiff*L<tt. 4>ft< £fc-?-©8 
1 ~7 mm©«SH©«8$SS%^-r ^tg^-c* 

[0093] *^tctew^^sifea^att. .ha?©ii 
9 [ a ] tcwti: < . 'j>m.v>mfimm. i b ] (c 

1 0 0 £2 • c mJ^T-C*^^mi4^u a D £ L"CfflCi 

s©*i«iST-*>s„ mmmtmmw 1 o o q • c m* 

<<> m^tfimm^iMt^-otcmm^mT^. 
tb^mmmimmiti oq - cmJiiTr&o. gtc 

£„ «WjffSb<8, 0. 5 Q • cmJJiTt?&5„ 

[oo94]c c-c^^wmm^maatit. myj^m 

!WtS^t?^-rc£«:«J:f3#tfi-rS„ ^fi 

[0095] ^WKfe^saistt^fttt, mnmm 
[a] tcv-cti<, ii>«©«fis©3R [b] {citaabritr 

STM D 7 9 2&ttfc4»tt£ft£*s, l~l. 7© 
$Bffl-C&S^tt^ B a a£ L-Cffll»S©*J*jirtNfc3. 
»*ly<ttl. 1-1. 6©©ffl, #{C*f * b < « I . 

1 ~ 1 . 5 vmm-cib&mw&jsafcsitiL b-cm»*©*« 
j: »)»arc*s. tobwi. 1-1. 

4©«5Br*5©^»* bts„ 

[0 096] ^WJCfeWS^mttfiS^fttt. #(c«tfiS 

[a] £br^n«*ffli,»rcJg^ ffib>&if£K 
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micmB?zm>mmm.%mtomz.Ti>z,itib> as 

TM D 2 5 BftHSCCfcitS I z o dtt!5£3Sig*i. 1 
/8 7 0-25 0 J /mCD^Hr^S^fi 

WniL/tffil^O^fiT*^, $?*G<«8 0 — 
2 0 0 J /m©f5H. ^Kljt?* KB85-180J/ 

[0 09 7 ] 43WK*»tt&**f&j3£Aft. if§tcS# 

ffl^tt>4rtfc. ASTM D 7 9 OiHg (^;OM 
SEHL/t5JlD= 1 6 ) K*»l»T. Wl/4-f>ft 
©ft WWtt*i 8 — 4 0 G P a ©3Effl-C * *^mtt^ D a D 
iL»rfflC>SCD*yW-C*5. *?*G<«10-30G 
Pa ©KB. WJCjfr* KB1 2-2 5GPa©«SH-C 
*5&Ht&ajfco n o£ L/TffilJ-S©*!*^©^*^ 0 

[0 09 8] ^A99(C4f»£i»«ttJffi)iSAa. 

mean*, ww^i* (^^oaam) **fa**.-c 

J£0. 5 -3mm. WlCfr3iL<teO . 6-2mm. t 
0foW»*L<ttW»0. 7-1. 6mm©eiT*5 
j@^tfo£ff$tft<t: GrJBt>&©^&BS©^Jfl£-J: 

■?>^^g|3^^i'©^Sa^i^ ££Efcl>fc^g&#©|*3)?£ 

[0 09 9 ] *mwt&&vzmnmiM&<Dmmt g-c 
as n*** oAias, xim. gum 

-ji k <sr#atesr * •& fcto, #«:«iwffl©s^ 
• fl^SS©; % V %> > i'©ffi j^ic^ r 4> -5 . J: 0 

mm, PHS, PDA (S^tttt<!f<D3l&NlflyR 

hn£M. Z-fj;e<D'\V*s2s#*3: 

[o 1 0 0 ] *&. i»t^«tt*^brt>afc». 4>a 
©*8j*h?ps [A] , d>s©t»*S3R [B] ©e^t?»* 
/ttfcg&jttefcttJr*" 4 c <t #t t , *n h 

SiSftSSWtf. M^ICf-U-, ^ija>>)i-^ 

•^©iStecctWffl-e**. 
[0101] 

[«fc#i) felT, **tWK«fcr»T:2(c»|ii*ie«:»3HiK:tt 
[ 0 l 0 2 ] *T. &^*6W©H*fe«:^ft:»3 . 50 
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tmj&fois J: t>'-£ft GT & &Stt&d»gAQfFfli 
*j «fc Cf -C ©#ftttTiB©iI 9 i G/c„ 

C0103] ^titcmmmms/owmm. &j:v 

[0104] (A) [ B ] ©BB£© 

Tii:© (Ba) ?HE«©*at{c-rjagB3tiA:t«WK:-3 

s) . £r*J. r^*»J±S#«. S»£B. 3B. 4 
B. 5 B»Kouttt I C P^MM, ~7)\fi3 
'./^JSKoUTte I CP|fcJ6^we»9rt|R^Ok3fe»«Ti 
®»ffllcJ:*)3e«»#f*tfote. 1C 
P»*»*4Mff«:ttBfi*fc« I C Plfe*^*«*T«HP 
-4 0 0 0T& (i&£«*:/^lf--«£flj) M7-®7fe 

^(c«aa:*ti«ffi^-tf-v>M-?[R^*f^ai 8 o 

-8 04, W&mtK.V.*-?Y<V¥$i?=rX-?*)T9Z 
— PR 4 I *fl|l»fc. 

[0 105] (A a) ICPft«0*0*r 
(A a 1 ) ^gffifig^fc G < ttSEJPtat^^ 

< L < t*flc?f$p a n©^Jig^7&SBJ^^^ 
(Aa2) B?riEg6#ito(,»-c, gS#**nJ?g&?gJK 

(Aa3) ME»ttfl[«K»P. &j§G, a&«£S&g£G 
[0 106] (Ab) JHtfHR%#*r 

(a b i ) wctju* >;^«K:-^^T^s^-r 

WsB ( A a 3 ) JBte*S©S8jR{C-ot»T^i L/T^ 
[0 10 7] (B) jmtM&&&. 

(Ba) ttsiawaas 

7y>y- hfCTf*m)iia&Lfcii$|&>i- (Hi 2. 7mm 
6 5mm.xjg£2mm) tcoc^r. iffifeWl^ 

^*o. ikht) ccr. Ti2^jiiocfiet»aj?eu?fc 

fe«Q • cm) . tt*»SfttJJ®JB«. >";>yaK280 
•C. ^SSS7 0-Cic-ctT^/c. 
(Bal) iflXJl^BK^Igtt-:-^ h <B*T 

(t) KElectrodag415) Jfc^fS 

(Ba2)^ti-C. ^©®*IHS3«^«:IE^L.. liffilffl 
©^^iSJSffii^^^^vjW^^-^- (FLUKEtt 

ti) tc-csij^-rs. 

< b a 3 ) mzm^wfamfrhm'fflm. mMmomm 

[0108] ( B b ) itS 

ASTM D 7 9 2*»Km*Gfcifc«e-cSHBBl, 
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ft:, frfe. i¥<86tt_tjz£ (B a> JggatSCD^WlTfiSJB^ 
[0 1 09 J (Be) 

ASTM D 2 5 6«tS(<:?fS!lLrc~-&"^Ky-y^^f 
0 I z o dafflBftKterffflLfc. (#ftttJ/m) . ffl 

lr»fcttiW-©«J*tt 1 / 8 > ^J?T\ 0 . 1% 

MT-cummLfc. a*sWtfjflaBB. ^ 2 

8 0 *C. ^SiSS 7 0 'Cicrff oft:. 
[0110] (Bd) AtfMtt 

ASTM D 7 9 0«tt (*^>MIEdL/*»D= 10 

1 6 ) icmmbftmwwmicrnmbft (*mgp 

a) . m»fcK«tt©iOTttl/4-f >*»-t\ 
0. l%JWTrN3»{c«Lfti. &*|ft(tttfl*tt. s/y> 
fSfi2'8 0*C, ^MSat7 0-CtCT^o/Co 
[0111] (Be) ?W 0 a D {4 

7 7 >y-KcT. it5 1 5 OmmxgJ l 5 OmmxJl 
2 1 mm<Dmte¥fo*l8W (TIB© (Ca) m&M) 

[ A ] . [ B j ©»# - frW* i'O^HSJCoc^-c. 
® <«r»fctt&0> . 20 

KcfcorattffjtcfMLft:. &fc*fttuas^B. s/i;>jr« 

S2 9 0 -C, &MMK7 0 -CKTff oft:. 

[0112] (o mmmBtk 

(Ca) f*WE# 

htCT, ipgl 5 Omm-xgS 1 5 Ommxjf 

^mmmmutc (ifiHMPa) . WtHE^*5<Sl5 30 

h. fcfcattfjj&jBw:, t*m^fiij 1 5 0 e 1 1 - p 
(B*Ktt?fH) «rfflt,*r. ->';>^)as2 9 o-c, & 

[0 113] (XMfflJi) ST, fltfiXHaS [A] r$>£ 
a^L/ftu^^(t^^2 0 0*CCC]»L^*i?.M«iS 

-s. iSS&Sitft:?* y-'^mm^i^r^y'icxs+m 
(*axe> o 

[0114] »«c. [ B ] £«fi£SlS [C ] £ 

h 1 £f#-2>. iusa^^tJr-^W u» f- 1 £ 1 *AiWt!»*ffl 
ttttUK ± 0 8 0 *C<gt >Sg«T * -C?^4|J L /cMf B1®^ 50 
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#*mmm# 4 wcmiLTimTzc tic* *). m 

tiSSlM [B] t&f&Ltcffitim& [C] £*g&IB&£f*: 

[oiio] m&mmmmimimx h f 

^I»rLX^;^l©g*£*t-iU„ ]-*f»fc (SJtftxe) . 
5>f >-CfT oft:. 

[0116] «6tiA:ime«m<DfiNitt^u7 h*, 

8 0 "CCC T 5 9Smi±M&!<p-Vim 3 fc» . . Jdfi 
(A) ~ (C) JR©S^5C«U/c. 
[0117] (SIS6CT2 ) «±KKWLfcStJW! 1 <C«s 

^■c. [a] tbT&mffimt*j-tf>75 v 

h*»fc. 35ft:. «Jjfcg3R [A] ~C$>2> 

^{cr#sss^ [C] £«BKS«iiy. -7**-- ^u* h 
2£^ft:& v bIjIBv** — h 1 iffa©l:b^CT 

sitimms-z c t {c«k oE^bft:. 

[0118] Srfc. ^jS0i|l £IW«©^ri^ (A) 
-(C) ^©SstUfCfilLft:. 

[oi 19] (*6fewi3~5) M±.ictsw{stcmmmz 

(Cfcl^T. WfiKS^ [B] . [C] <Dffl&%mil,tLt 

[0120] HSfififlJ 1 iH«©^-c±M (A ) 

~ (C) *3<D&tm0Cmistc o 
[0121] (tmm 1 ) «±fCStt^ bft:SIS6^ 1 

mmmm [bj *iB^L.%^o/cc£jem«iiife 

[0122] mmm 1 £^«©^isr±M (a) 
-(c) m®&&mu:mutc. 
[0123] («ii«e) *r. «jawu [aj ior 

? 3 -^7 , F*{C3tlft:^»tt<!:*-^>o'7~,^ i ^ 

>&g£ [B] . [c] *2$mmmicx. im 

Lfc«teSS« [ B ] . [C ] ««i£*ttj|ttcdtt3«tt*i 

m&c#J©rl>T^L/? h^#ft: (W»rX^) . m&^Uv 
>^-f>-Cffoft:„ 

[0124] fefc. HtfeM 1 iB«©*ffi'C±i6 (A ) 
-(C) ra©^S^CC 

[0125] (£btSM2 ) J£LhfC6!iWL/ft:*J6«6tC*j 
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ok, mi&m& i b ] iiyr^B5^F*ics^f 

C O 1 2 6 ] &*>\ ^{feM 1 ±m®(D?m~C±M (A) 
-(C) II©SKil(C«bfc„ 
[0127] itmm 3 > feLhKtttW bfcf«60i| 6 fc* 

^r. flifiuix [b] zm&LKiF'^ttct&.mtmm 
met mm<Djj&~c^ i^i- > 



< 16 > WW200 1- 1 3 1 426 
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* c o 1 2 8 ] a*, mmm i ±H«©75?«cr ±» (a > 

~ (C) 2WD£H*lC«0fc. 

[0129] mmm i tm>fc«jjjg«i£4jj*cD£# 

fl8MS©B£*. fcJ:CflPrattlr#&*titc. itm^l- 
3-t?fflt,>te«lg|BiiR!gjctJ©S««SS3l©l3^. fcjrtf 
ffffil&ll&&2 fcjjVt. 
[0130] 
Ml] 
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[0131] Wf&mm [a] 

cf : pANmzmmm i¥-*mmm=7 « m , sis 
iKWfte:^ 2 . i l c = i . 9nm, mmmm 

(O/C) =0. 0 7] 

C B : *-jK>^ /I a =0. 68. I, 

/I a =0. 6 0] 

mmmm t b ] 



T i : *£»|4^. [JfCffl**^-}/.*. (**) S?Tif&^: 
^^S= 2 0 umfeTF] 

FAgC-209 : 5 8 Aim] 

30 sus : XT->uzmwm [B**m m) m-rxu^ 

h<5 : ¥^«K«fi:« = 8 Mm] 
tftfiSS* [ C ] 

N6 : ^P>6«fl! [tj r = 2. 3 5] 

MX D 6 : tfVvf *+S/iJ U>T^A5 F [ 77 r = 2 

2] 

PC/ABS : h^flgiABS^flgi© 
#')-?-Tnj®m [fcAfbsS (ft) S3vjU^p>t- 
3 0 0 0] 

40 t/p i : rfr^/y x 

-irS^JU m) UYP9 0 L] 

T/P2 : TSiV-O/^xywU^S^flBg 

(ft) ^-x.-^ G-15 0] 

*1. 2(D*S^eWT©Ci35i^e.3!>>-C&S. 

[0132] 1 . mmmm l b ] <d^s (sutm 1 ~3 

ttb&ffl 1 . 2 £<Dit®, SUfeWeilfcKiWOiOtt 
IS) 

fitJ&S3S [B] £ge^LTO&l,>lbi£${&Jl (*/tt*it« 
W3) {Cit^T, *»WO»^S5R [B] 

50 &mnmi~3 (stdmnme) «. sgmt±#ir6< 
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foi3 3] i/c, ms&mm [b] t L-csmmmz*: 

SCtlfia- L fcitSj^ 2 fCtb^T . §S«H?J 1 ~ 3 » , *S j£ 
»* [B] ©B6^. *J:0%£J|ga»UHr?<fc&ft: 

[0 134] 2. *-#>:/5»*©»* (Xtftffll k 

t*. «fc o — jwratttctt*ifcj$&ft«9& c . 

[0135] 3 . [ C ] ©J»* (Hite#J4 iJt 

3?#«5S*r# UTS F«BBS*E^ Lrt»«tC>ih«« 1 (C 
Jt^r . *¥SW(D^m§m# UTS Pfltn«Bd L/T 20 

[0136] 4. fiSHt^u* h©2&JR (0IJfi^5 itb* 

(®5$2) lw-X (N i x l i 
*^h^-C«, I w*iWSf ft|ftCD*IB*|»*r455Fttt 
or. <UJ!g©#=&?il8$;*-t* 

[0138] JbBEft«*»6. 3»«tt. rtWHfttfcRS 30 

**mh-c jh t » h ti s *tt&wi9ffidc*r iota, sum 

[0139] 

*»W!*fc j: saue-c. 20-iooooMg/gi^ 

lib. [B] ©SB£-*. fcJ:Df*©E*Jg» 

*«aftfe©il/fc. c©»«1£#j)!fiHJdo«j«:«fci5. * 40 
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<$?0tf3 <h©tt&) 

1*. (Wic I 2 0 dflrtmuS) £«L < 

W5©W. [A] t LXWZ&Ztl-ttBtf&m 

©g 3 Mf&M&tp-emi, > c i K «fc 

c 0 1 3 7 ] <5 . **6p?5 ©fiRpfn^KDaaati^^ 

$JtS3 1 w= 0 . 431mm (1 mm~7 mm©SEH 
r$>S«a*t*J8ftfi%feUb) T-*-,fc©{c*fLT. itfS 
«4©J|^(ctt. lw=0. 2 0 2mm (ImmUhO 

lw©gLWtt. ^ n a n *»^^aii«©7 h©* 
ffi£fe4>&< t «>4 0 owiiauiL/. 1 

«SLr. TIB© («3S£l) . feL<« (BSC2) 

orjmjLfc. tab. wi«ss 1 i©^ii$t©s 
a. n i tts? 1 i (Dg&ifflmomk-i'z. 

<&5$1) 1 w=X (Wi x 1 i ) /zwi 

2) ©tHcawct 

> /Z (Nixi i) 

im 1 ] *«W©3S«f^»llfflfiR«J(C|B^3nS*>-iJ< 

I, : vv>^7 M 3 6 0 c m-'ffatcltiS^v^ 

I 2 : 77>i/7 M 4 8 0 c m-'ftifitcsni.^vV 
fStSL9iLg©flS/JMl 

I a : H 5 8 0 c m-'ttifiKlhS?^^ 
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